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ABSTRACT |

Hazard Analyses are presented for each subsystem of the
Shuttle Orbiter OV-102 configquration, and include:

subsystem descriptions, safety features and hazard amlysis
printout tabs. This report, "Shuttle Orbiter OV-102 CDR
Safety Analysis Report,® is prepared per IRD SA~045T in
support of OV-102 CDR, updated to April 29, 1977, and consists
of the following volumes:

SD77-SB-0001-001, Volume I Management Summary
SD77-SHE~-0001-002, Volume II Structural Systems
SD77-SH-0001-003, Volume III Mechanical Systems
SD77-SH~-0001-004, Volume IV Propulsion Systems
SD77-SH-0001-005, Volume V Power Systems
SD77-5H-0001-006, Volume VI Avionics
SD77-5H-0001-007, Volume VII Environment Control
. ’ & Life Support
S$D77-SE-0001-008, Volume VIII Crew Station &

Equipmént
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INTRODUCTIQI

This Safety Analysis Report (SAR) supports the OV-102 CDR. Related SAR's in the
shuttle Orbiter program series include:

SD74-SH~-0004 Shuttle Orbiter ¥o. 1 HFT SAR .-
SD74-SE-0168 Shuttle Orbiter 101 Delta PDR SAR
SD74-SH~0323 Shuttle Orbiter 102 FPDR SAR '
SD75-SH-0064 Shuttle System PDR SAR

$D75-SH-0135 Shuttle Orbiter 101 CDR SAR -

SD76-SH-0038 °  Shuttle Orbiter 102 Delta PDR SAR

BAZARD ANALYSIS PROCESS

The Hazard Analysis was performed per Rockwell International-Space Division,
Reliability and Safety Desk Instruction 400-1. The hazard analysis process,
shown in Figure 1, involves the evaluation of the Orbiter in its mission phases
by subsystem identified by the System Definition Manual number for hazards in
the major hazard groups described in the desk instruction and coded as listed
below:

Illness/Injury/Loss of Personnel . AR
Collision/Impact/Erosion BB
Fire/Explosion/Implosion cC
Loss of/Unsafe Envircnment DD
Crash Landing/Ditching EE
Ioss of Flight Control _ FFP
Other (Not Defined) . b+ 4
The status classifications presented in the summary are defined in the desk

instruction and listed below:

Open (In-Work) Closed (Eliminated)
Open (Residual) . Closed (Controlled) .
Closed (Accepted)

HAZARD ANALYSIS GROUND RULES
Ground rules used for the hazard analysis are as follows:

1. Hazards are identified per the rationale stated in Desk Instruction 400-1
and NHB 5300.4 (1D-1),

2. Hazard analyses are conducted according to Desk Instruction 400-1 and NHB
5300.4 (1p-1).

3. Bazard levels are as stated in NHB 5300.4 (1D-1). |

4, All Criticality 1 M's are #nalyzed for hazards,

5. All other FMEA's are reviewed for identification of potential hazards.
6. Hazards requiring three or more failures will not be considered,

7. Unless stated in the hazard analysis, equipment is presmned to be operating
per specxxxcauvu.

- T  $Dp77-58-0001-02
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ORGANIZATION OF THE REPORT

-

The first section of the report is a description of the 1nd1viduél
subsystems, These are very brief descriptions and they are intended to
provide sufficient technical information so that the subsequent safety data

and discussions are understandable to the reader who may not be familiar
with the particular system.

The second section discusses safety features which are in the particular
system. A discussion of the safeguards in the system is necessary to indicate
the rationale of why particular potential hazards were not documented in

the hazard analysis section. »2n additional feature of this section is to
provide some general information on the Generic Hazard Groups derived from
NHB 5300.4 for the specific subsystems. This data shculd be useful in terms
of providing additonal visibility and rationale involved in the hazard
analysis selection process. i ’

The third section is a summary of the individual hazard analyses. A discussion
is given to the open, i.e., in-work or residual hazards which have not been
closed out as of the date of this report. The current status and resolution
plans for these open potential hazards is also briefly discussed. Three

tables are also included in this summary section. Table I 1ists the number of
HA's which have been generated for the individual hazard groups {Fire, .
Collision, etc.) for each of the subsystems. Table II is a tabulation of all
the HA's in the particular volume. This list includes an identification )
number so that the reader can locate a particular potential hazard in the HA
section of the document. This list alse provides a descriptive title and
current status for the individual potential hazards. It should be noted that a
Catastrophic hazard is one in which no time exists to correct the problem,
whereas in a Critical hazard situation time for corrective action is available.
Table III is a Mission Phase Listing of the HA's.

The Tast section of the report contains the individual HA's which are arranged
alpha-numerically by the identification numbers previously mentioned. This
kind of 1isting results in the HA's being grouped by subsystem. Subsystem

identifiers are also included on the top of the sheets to assist in locating
specific items.

L
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. FUSELAGE STRUCTURE

SUBSYSTEM DESCRIPTIONS

Mid-Fuselage
Aft Fuselage
Payload Bay Doors

Forward Fuselage Structure. The forward fuselage structure subsystem is
divided into two major assemblies: (1) the upper forward fuselage, and
(2) the Jower forward fuselage. The lower forward fuselage supports the
crew module and the nose landing gear., Penetrations are provided for
windows and hatch openings which match those in the crew module.

Mid-Fuselage Structure. The mid-fuselage structure includes the wing
carry-thru box and the forward portion of the wing glove.

Aft Fuselage Structure. The aft fuselage structure consists of all
structure between and includina the 1307 bulkhead web front face and
the base heat suield and body flap of the Orbiter,

Payload Bay Doors Structure. The torsional payload bay doors are designed

around the cargo payload requirements using an envelope 15 feet in diameter
and 60 feet long, They are hinged to fittings mounted on the sill longerons
of the mid-fuselage and are-split along the upper centerline of the vehicle.

The doors are also split into five (5) seqments per side along circumferential
expansion joints. ‘

CREW MODULE

The crew module provides the habitable environment for the crew members.

The module pressure is maintained at 14.7 PSIA to provide a shirt sleeve
environment, The support structure provides for the equipment installations
of the crew duty and rest stations, food preparation and hygiene facilities,
the avionics equipment, the orbiter controls and displays equipment, the

ECLSS subsystem and other subsystems as required. Crew vision is provided

by the windows. The crew module consists of a completely welded pressure
vessel with 1imited onenings or penetrations for windows, hatches, hard lines,
and wires. Normal ingress/egress is accomplished through the left side
outward opening hatch. Emergency egress is through the side hatch as the

orimarv escape route or through two ejectable panels above the pilot seats as

a secondary escape route, These panels are also used in conjunction with
the ejection seat system for in-flight escape. '

WING STRUCTURE

The wing subsystem is an aerodynamic 1ifting surface that provides
conventional aerodynamic 1i1ft and control for the Orbiter vehicle. The
wing consists of the following: .

. Forward Wing Box (Wing Glove)
~+ Main Wing Box
+ Elevons

~

4

Forward Fuselage - R - 4;§ ; h
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Forward Wing Box. The forward wing box is an extension of the main
wing that aerodynamically blends the wing leading edge into the fuselage,

Main Wing Box. The main wing box structure transfers the wing aerodynamic
Toads to the fuselage. In addition, the main wing box provides for the
stowage of the main landing gear, and a main landing gear door.

Elevons. The elevons provide flight control and extend from the fuselage
to the wing tip. The elevons are divided into two segments, each supported
by three hinges. Attachments for the flight controls system are provided

along the forward extremity of the ele
al ngwﬁng forw 3 the von surfaces, and aft extremity pf the

VERTICAL TAIL STRUCTURE

The vertical tail structural subsystem consists of the vertical fin surface,
the rudder/speed brake control surfaces, and the conical seal. This
structural assembly is bolted to the aft fuselage and provides vehicle
aerodynamic stability and control during re-entry, and,landing. Within the’
structure are the rudder/speed brake actuation system, the thermal control
system, hydraulic lines, and the electrical subsystem,

Vertical Fin. The vertical fin consists of machined skins with_ integral

rib and stringer caps with rib webs and two Spars making. . i
a torque box for primary loads. Doors are provided for rudder/speed brake
power drive unit installation.

Rudder and Soeed Brake, The rudder/speed brake control surface consists

of honeycomb panels with ribs and spars for the primary load carrying
members, and is attached through rotating hinge points to the structural

fin. Access to the rotatina actuation system is through the conical seal
which is located between the rudder/speed brake and fin,

PURGE, VENT AND DRAIN (PV&D) SUBSYSTEM _
The PV&D subsystem consists of the following five separate systems:

Purge - The purge system distributes ground-supplied conditioned air or
nitrogen to all required Orbiter compartments for thermal, moisture, and
hazards control, during pre-launch and postlanding mission phases.

Vent - The vent system maintains Orbiter compartment pressures at a level
consistent with vehicle structural strength by providing adequately sized

ports for ascent deoressurization and descent repressurization. The ports
also provide for on-orbit molecular venting which increases the efficiency
of the thermal control insulation,

Drain - The drain svystem minimizes the accumulating of water within
Orbiter compartments by either ducting the water directly overboard through
open ports {passive drain system) or by utilizing an on-board duct network
coupled to a GSE vacuum pump (active drain system),

Window Cavity Conditioning System (WCCS) - The WCCS maintains Orbiter
windows free of fog, frost, volatile condensible material (VCM) and
particulate contamination, by preventing the ingress of moisture, VCM, . _

and particulates into the window cavities, The WCCS consists of a ground purge .

_system for pre-launch environmental conditioning of the window cavities and
a vent system which maintains window cavity pressures at a lTevel consistent

with the glass structural strength,
e ; 5 . SD77-SH-0001-02




Hazardous Gas Detection Svstem (HGDS) - The HGDS monitors the concen-
tration of potentially hazardous gases in specific shuttle compartments
by monitoring the purge effluent from those compartments during purge
operations and by inserting portable sensors during non-purge operations,

THERMAL PROTECTION SUBSYSTEM (TPS)

The TPS is defined as materials applied externally to the primary structure
of the Orbiter for the nurpose of maintaining the airframe outer skin
temperature within acceptable limits. The TPS consists of ceramic tiles, felt

insulation, leading edge structural subsystem, thermal windows and
thermal barriers,

Tiles. Two types of silica tiles are used which differ basically only
in coating, color, size and operating temperature range.

High-Temperature Reusable Surfaég_InSUIatiQn (HRSI). _The basic tile is

6 X 6 inches, black in color and desianed for areas. in_which maximum 1
temperatures range between 1200F and 2300F.

Low-Temperature Reusable Surface Insulation (LRSI), The basic tile is
8 X 8 inches, diffused white color and designed for areas in which
maximum temperatures range between 750F and 1200F.

Felt Reusable Surface Insulation (FRSI). The base material is nomex felt
coated with a silicone material and is used in areas where surface
temperatures do not exceed 750F. .

Leadina Edge Structural Subsystem (LESS). The LESS is that portion of

the TPS operating at radiation equilibrium temperature in excess of

2300F, The leading edge structure provides the aerodynamic moldline

for the Orbiter nose and wing leading edge, and is mechanically attached
to the fuselage and the wing primary structures. It is composed of
Reinforced Carbon-Carbon (RCC) which is an oxidation inhibited, reinforced
pyrolyzed plastic. It serves to protect the structure from direct contact
with the high temperatures in the leading edge areas. The RCC is not an
insulator per se, and protection of the_structure is provided by HRSI

Tocated behind the RCC.

Thermal Windows. The TPS includes only the thermal windows consisting
of the outer window panes of the windshields, overhead windows and side
hatch window, The inner/middle pane assemblies are considered part of
the crew module structure. The thermal panes are made of fused silica,
and their main function is to protect the inner pressure pane assemblies

from re-entry heating, thereby insuring pressure integrity for a safe
crew environment.

Thermal Seals. Three categories of seals are included in the definition of
TPS: thermal barriers, environmental seals, and aerosurface seals.

Thermal Barriers. Thermal barriers inhibit the hot,gaé,jnf10wﬂgn4__________
provide thermal protection for local structure and pressure seals !

for the gap excursions occurring during thermal/mechanical structural
deflections (e.g., landing gear doors, payload bay doors, thermal windows,
RCC/RSI interfaces, vertical tail and fuselage junctions). '

Environmental Seals. Environmental seals are those seals which proVide a

pressure seal and deter contamination. Only the payload bay environmental
seal 1s included in the TPS,

N - SpP77-SH-0001-02
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Aerosurface Seals. Aerosurface seals are those seals which maintain
the primary structure, component structural envelope and actuation,

and all equipment and hardware within the aerodynamic surface control
areas, at operable temperature levels, and prevent high pressure/low
pressure flow through the joint for aero/thermodynamic effectiveness.

THERMAL CONTROL SUBSYSTEM

The Thermal Control Subsystem (TCS) is used in conjunction with the
Thermal Protection Subsystem (TPS) to maintain Orbiter components
within their allowable temperature 1imits. The TCS is a passive
system, using insulatina materials, optical coatings, electrical
heaters, heat sinks and thermal isolators to increase or decrease
temperatures, as necessary, to meet the prescribed limits.

Insulating Blankets. Two basic type insulation blankets are used
throughout the Orbiter: multilayer insulation (MLI) and fibrous bulk
insulation (FBI). Thicknesses of the blankets are varied throughout
the vehicle to meet localized requirements.

Multilayer Insulation. The MLI is a high temperature multilayered

insulation svstnm rnne\ef1nn of R nprfnrafed reflectors made from

30-gage, double- go1d1zed kapton and separated by 9 layers of B4A dacron

net. The multilayers are enclosed by a 50-gage outer layer of double-
goldized reinforced kapton. It weighs approximately .09 psf.

Fiberous Bulk Insulation.. The FBI consists of silicone-impregnated
glass fiber batt, enclosed by a 50-gage outer layer of double- goIdized

reinforced kapton. The material density 1s 2 pef.
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SAFETY FEATURES

GENERAL

This section presents the results of the hazard analysis performed on
the Structures System. The hazard groups identified in Desk

Instruction 400-1 were complied with to arrange the material in this
section of the Safety Analysis Report. Each paragraph identifies the
hazard group and the sub-paragraph depict the potential hazard along
with the corrective measures in which design or operation will eliminate
or control the potential hazard.

FUSELAGE STRUCTURE

Loss of Flight Control

The hazard group relates primarily to basic structural failures. The
elimination of this potential failure is predicated on compliance with
specification design requirements and static testing.

Fire/Explosion

This hazard group identifies failure, during crash landings, of attach
fittings of tanks containing flammable fluids resulting in fluid spillage
and potential fire. This hazard is reduced by the application of the

required VEI specification crash load factors in the design of these
fittings.

CREW MODULE STRUCTURE

Impact/Collision

This hazard assumes failure of supporting structure to which an emergency
egress device would be anchored. The sequences to this accident would be
injury to egressing personnel from the ensuing fall. This hazard should

be eliminated on the basis of VEI specification requirements for considering
ultimate combined loadings in the design of all structures.

WING STRUCTURE

. Loss of Flight Control

This hazard relates primarily to basic structural failure. The elimination
of this potential failure is predicated on compliance with specification
design requirements and static testing.

VERTICAL TAIL STRUCTURE

Loss of Flight Control

This hazard relates primarily to basic structural failure. The elimination

of this potential failure is predicated on compliance with specification
design requirements and static testing. )

s SP77-SH-0001-02




PURGE, VENT AND DRAIN
Unsafe Environment - ' RS

Entrapped fluids within the vehicle structure can, in the course of time,
result in structural degradation as a result of the corrosive effects of
fluids which may be in continuous contact with the structure. During
OV10l1 and OV102 flight tests, final verification will. be made to
determine the effectiveness of the design and of any detrimental effects
that could be caused by any undrainable residual fluids. ’

lLoss of Flight Control

Inadequate venting of structural compartments could cause primary
structural failure with resultant loss of flight control. These
failures would be caused by excessive delta pressures during flight
ascents or descents. Present design has provided sufficient vent area
to insure delta pressures will remain within normal limits.

THERMAL PROTECTION SUBSYSTEM .

The TPS Developnment Testing Program is continuing and the results from
this testing will be used to verify TPS design.

s SP77-SH-0001-03
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STRUCTURES SYSTEM HAZARD SUMMARY

This volume of the Safety Analysis Report addresses the OV-102 Shuttle
Orbiter, Vertical Flight Configuration, Structures System. Twenty-nine
HA's have been identified in the structures arca. The hazard analysis
was”performed in parallel with design definition and many of these
hazards were identified from information in reports such as the - N R
Accident/Incident Data Bank and the JSC 00134 Space Flight Hazard
Catalog that was available from previous programs. In most cases

the initial design incorporated the safety features to eliminate or
control these hazards, and the Safety Analysis Report listing was

used as a method to check that the safety features were incorporated

in the design. Table I is a summary of the number of hazards in each
hazard category for each structures group., Table II lists each of

the hazards identified, by structures subsystem, and their disposition.
Table III is a mission phase breakdown of the HA's. Of the twenty-nine
hazards identified, twenty-two of these are closed and seven are open,
six of which are in an in-work status and one is a residual hazard,

L A b a
o

- b e e -t

OPEN HAZARDS

\Residuai"

.Hazard 1ZXX-01l0l-4A, "Crash Induced Egress Door Jamming", involves
potential structural deformation due to a crash landing that can ;
prevent opening of the side hatch and overhead ejection panels for ,
emergency egress due to indeterminate structural effects. Although .
this hazard is residual, a study-part of MCR 960, Rev. 2, is being A
conducted for OV103 and subs with an OV10l and OV102 retrofit '
effectivity. Precautions associated with this potential hazard will - \)
be taken in that rescue pexsonnel, fire fighting equipment and rescue ;
equipment will be available at planned landing sites. . _ .

- :

—- In-Work R — S

o 1XXX-0101-06, ''Star Tracker Door Fails to Close", was originally .
resolved by a design revision per MCR 1757 which provided for
individual fail-safe door design. However, an additional requirement
for re-entry capability with a door failed open was mutually agreed
upon between JSC/EW and RI/SD (Reference: safety concern no. O-11),
RI is to conduct additional thermal studies to determine how this
objective can be met, - )

Hazard 1ZXX-0102-01, "Injury from Sharp Edges, Corners, and Protrusions", :
addresses contact injuries to personnel during the course of movement _ -
within the crew module. This potential hazard is significant to orbital
missions under zero "G" conditions. The HA remains in-work to allow

continuing inspection of the mock-up through the flight article, to .
ensure elimination of potential hazards from these sources. v C :

Hazard 1VXX-0102-02, "Delta Pressure Loads on Flight Deck Floor Causing -
Structural Deflections and Misalignment of Ejection Seat Rails During

Seat Ejection", is currently being investigated as part of a rapid
decompression effects study per MCR 1964,

§p77-51-0001-02




~

Hazards 1YXX-010€-lA, "Loss of.Tile", 1YXX-Cl106-02, "Thermal Seal
Failure", and 1Y>XX-0106-03, "Tile Incompatibility with Orbiter

Fluids", are remaining open due to continuarce of testing and

developnent in tlis area,

11 SD77-S1H-0001-02
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TABLE II
HAZARD ANALYSIS SUMMARY

e ———

MODEL H - STATUS
SHUTTLE ORBITER 0V-102 ST 08
A2
SUBSYSTEM GROUP | STRUCTURES 9 g3k
Z
FAZARD R ERES
HAZARD NMBER | GROUP PROBLEM LESCRIPTION 2B |3EE
FUSELAGE
1ZXX-0101-01-1A FF Fwd Fus Structure Failure X
1ZXX-0101-01-2A FF Mid Fus Structure Failure X
1ZXX-0101-01-3A FF Aft Fus Structure Failure X
1YXX-0101-01-4A - | FF Payload Doors Fail to Close X
1ZXX-0101-2A FF - Tail Cone Separation, Captive Flight X
1ZXX-0101-3A FF Tail Cone Fitting Failure X
12XX-0101-4A AA Crash Induced Egress Door Jamming X
1YXX-0101-05-01 cC Fwd Fus Tanks Att. Fitting Fail. X
1ZX¥-0101-05-2A c Mid-Body P/L Att, Fitting Fail.: X
1ZXX-0101-05-3A cC Aft Fus Tank Att. Fitting Fail X
1YXX-0101-06 cC Star Tracker Door Fails to Close X
TYXX-0101-7A X T-0 Umbilical Doors Fail to Close X
1YXX-0101-8A FF ET/0rb Umbilical Door Fail X
1ZXX-0101-09 BB Crew Module Collapse During Ejection X
CREW MODULE STRUCTURE , !
1ZXX-0102-01 AA Sharp Edges, Corners, Protrusions X
1VXX-0102-02 BB Floor Deflection During Ejection X
1ZXX-0102-3A BB Egress Device Instl. Failure X
1YXX-0102-04 FF Debris Obstruction of Controls X
WING STRUCTURE s
1ZXX-0103-1A FF Structural Failure X
VERTICAL TAIL STRUCTURE' ] : !
12XX-0104-1A FF Structural Failure X
PURGE, VENT AND DRAIN SUBSYSTEM -
1ZXX-0105-1B DD corrosion due to Inadequate Drainage X
1ZXX-0105-2B FF Struct. Failure From Delta Pressures X
1YXX-0105-3A - DD Loss of Thermal Window Panes X
1YXX-0105-4A DD Loss of Cabin Pres Thru Vent Lines X
1YXX~-0105-5A cc Active Vent Doors Fail to Close iX
THERMAL PROTECTION SYSTEM ° , .
1YXX-0106-1A CC Loss of Tile X
1YXX-0106-02 FF Thermal Barrier Failure . X
1YXX-0106-03 cC Tile Incompatibility with Orbiter Fluids |X
THERMAL CONTROL SYSTEM - '
1YXX-0107-1A cC Entrapment of Combustible Fluids X
13 Sp77-51-0001-02




SUBSYSTEM GROUP: STRUCTURES

- TABLE III

HAZARD ANALYSIS MISSION PHASE LISTING

HAZARD NUMBER

PROBLEM DESCRIPTION
PRELAUNCH ,
TZXX-0102-01 Sharp Edges, Corners Protrusions
1ZXX-0102-3A Egress Device Instl Failure

1ZXX-0105-1B
1YXX-0106-03
1YXX-0107-1A

LIFT OFF THRU ORBIT

1ZXX-0101-01-1A
1ZXX-0101-01-2A
1ZXX-0101-01-3A
1YXX-0101-05-01
12XX-0101-05-2A
1ZXX-0101-05-3A
1YXX-0101-06
1YXX-0101-7A
1YXX-0101-8A
1ZXX-0101-09
1ZXX-0102-01
1VXX-0102-02
1ZXX-0103-1A
12XX-0104-1A
12XX-0105-18
12XX-0105-2B
1YXX-0105-3A
1YXX-0105-4A
1YXX-0106-03
1YXX-0107-1A

ON _ORBIT

1YXX-0101-06
1ZXX-0102-01
1ZXX-0105-18
1YXX-0105-3A
1YXX-0105-4A
1YXX-0105-5A

Corrosion from Inadequate Drainage
Incompatibility with Orbiter Fluids
Entrapment of Combustible Fluids

Fwd Fus Structure Failure
Mid Fus Structure Failure
Aft Fus Structure Failure
Fwd Fus Tanks Att Ftg Failure

~ Mid Body P/L Att Ftg Failure

. —— e

Aft Fus Tanks Att Ftg Failure

Star Tracker Door Fafils Open

T-0 Umbilical Door Fails Open
ET/0Orb Umbilical Door Fajlure

Crew Mod. Collapse During Eject
Sharp Edges, Corners, Protrusions
Floor Deflection During Ejection
Structural Failure

Structural Failure

Corrosion from Inadequate Drainage
Struct Fail from Delta Pressures
Loss of Thermal Window Panes

Cabin Pressure Loss Thru Vent Lines
Incompatibility with Orbiter Fluids
Entrapment of Combustible Fluids -

Star Tracker Door Fails Open

Sharp Edges, Comers, Protrusions
Corrosion from Inadequate Drainage
Loss of Thermal Window Panes

Cabin Pressure Loss Thru Vent Lines
Active Vent Doors Fail Open

sn77-sn-0001-02




v
LT, SSCU VU SR
P

e e el K e

TABLE III

HAZARD ANALYSIS MISSION PHASE LISTING -

SUBSYSTEM GROUP:__ STRUCTURES

HAZARD NUMBER

PROBLEM DESCRIPTION

DE-ORBIT THRU LANDING
1ZXX-0101-01-1A
1ZXX-0101-01-2A
1ZXX-0101-01-3A
1YXX-0101-01-4A
1ZXX-0101-4A
1YXX-0101-05-01
1ZXX-0101-05-2A
12XX-0101-05-3A
3YXX-010]-06
1ZXX-0102-01
1VXX-0102-02
1ZXX-0102-3A
1YXX-0102-04
1ZXX~0103-1A
1ZXX-0104-1A
1ZXX-0105-1B
1ZXX-0105-28
1YXX-0105-2A
1YXX-0105-5A
1YXX-0106-1A
1YXX-0106-02
1YXX-0106-03
1YXX-0107-1A

Fwd Fus Structure Faflure
Mid Fus Structure Failure
Aft Fus Structure Failure

P/L Doors Fail to Close

Crash Induced Egress Door Jamming
Fwd Fus Tanks Att Ftg Failure

Mid Body P/L Att Ftg Failure

Aft Fus Tanks Att Ftg Failure

Star Tracker Door Fails Open

Crew Mod Collapse During Eject
Sharp Edges, Corners, Protrusions
Floor Deflection During Ejection
Egress Device Instl Failure

Debris Obstruction of Controls
Structural Fajlure

Structural Failure

Corrosion from Inadequate Drainage
Struct Fail from Delta Pressure
Cabin Pressure Loss thru Vent Lines
Active Vent Doors Fail Open

Loss of Tile

Thermal Barrier Failure
Incompatibility with Orbiter Fluids
Entrapment of Combustible Fluids
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Lo l , _ HAZARD ANALYSIS LISTING -
' ‘\.__‘rl - . R o o - ' : .
: The tabular listing of hazard analyses are included The initial and .~
' tracking level listings are as foilows: R
| :
| CA Catastrophic: no time available to accommodate
: potential hazard.
CR Critical: time available to react to potentially
hazardous situation. ' ,
CA/CN Catastrophic potential hazard having methodo1dgy -
fdentified to control hazard.. )
CR/CN Critical potential hazard hav1ng methodology identified
) to control hazard.
CN/CN Potential hazard that has been control1é3 or eIinﬁnated.
s .. -Note: CA or CR tracking status indicates an open hazard. CA/CN or CR/CN
; indicates a conditionally control hazard and CN/CN is a closed hazard.

-

. .arn .
LT
[ S

| 16 Sp77-SH-0001-02




APPENDIX A-

Structures Hazard Analysis Printout
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